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SECTI ON 03101

FORMAORK FOR CONCRETE

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
ACI | NTERNATI ONAL ( ACl)
ACl 347R (1994) Cuide for Formmork for Concrete
AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 31 (1994) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 39 (1993a) Conpressive Strength of
Cylindrical Concrete Speci nens

ASTM C 1077 (1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in

Construction and Criteria for Laboratory
Eval uati on

DEPARTMENT OF COMVERCE ( DOC)

DOC PS 1 (1983) Construction and I ndustrial Plywod

.2 DESI GN REQUI REMENTS

The desi gn, engi neering, and construction of the formwork shall be the
responsibility of the Contractor. The formwork shall be designed for
anticipated |ive |oad and dead | oad, lateral pressure, and all owabl e
stresses in accordance with Chapter 1 of ACI Standard 347. Forns shal

have sufficient strength to withstand the pressure resulting from pl acenent
and vibration of the concrete and shall have sufficient rigidity to

mai ntai n specified tolerances. However, for surfaces with an ACl Class A
surface designation, the allowable deflection for facing nmaterial between
studs, for studs between wal ers and wal ers between bracing shall be limted
to 0.0025 times the span. The formwrk shall be designed as a conplete
systemw th consideration given to the effects of cenentitious materials
and m xture additives such as fly ash, cenent type, accelerators,
retarders, air entrainnment, and others. The adequacy of formnork design
and construction shall be nonitored prior to and during concrete placenent
as part of the Contractor's approved Quality Control Plan
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1.3 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
I nspection; FIO.
I nspection results of forns and enbedded itens
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Forms and Form Liners

Forms and formliners shall be fabricated with facing materials that will
produce a finish nmeeting the specified construction tolerance requirenents
and the follow ng surface classifications as defined in ACl 347R, and as
adjusted in Section 03307 CAST-1 N PLACE STRUCTURAL CONCRETE

2.1.1.1 Class "A" Finish

This class of finish shall apply to all concrete which will be exposed to
flowing water during the structure's life. The formfacing material shal
be conposed of new, well-matched tongue-and-groove | unber or new pl ywood

panel s conforning to DOC PS 1, Grade B-B concrete form dass |I.

2.1.1.2 Class "D' Finish

This class of finish shall apply to concrete faces agai nst which earthfill
will be placed. The formfacing my be of wood or steel

2.1.2 Form Coat i ng

Form coating shall be commercial fornulation that will not bond with,
stain, cause deterioration, or any other danage to concrete surfaces. The
coating shall not inpair subsequent treatnent of concrete surfaces
dependi ng upon bond or adhesion nor inpede the wetting of surfaces to be
cured with water or curing conpounds. |f special formliners are to be
used, the Contractor shall follow the recomrendati on of the form coating
manuf act urer.

2.2  ACCESSORI ES
Ties and other simlar formaccessories to be partially or wholly enbedded
in the concrete shall be of a commercially manufactured type. After the

ends or end fasteners have been renoved, the enbedded portion of nmetal ties
shall ternminate not |ess than 2 inches fromany concrete surface either
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exposed to view or exposed to water. Plastic snap ties may be used in

| ocations where the surface will not be exposed to view Formties shal
be constructed so that the ends or end fasteners can be renoved w t hout
spalling the concrete.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Form Construction
Fornms shall be constructed true to the structural design and required

alignment. The formsurface and joints shall be nortar tight and supported
to achi eve safe perfornance during construction, concrete placenent, and

formrenoval. The Contractor shall continuously nonitor the alignnent and
stability of the fornms during all phases to assure the finished product
will neet the required surface class. Failure of any supporting surface

either due to surface texture, deflection or formcollapse shall be the
responsibility of the Contractor as will the replacenent or correction of
unsatisfactory surfaces. Wen forns for continuous surfaces are placed in
successive units, care shall be taken to fit the forns over the conpleted
surface to obtain accurate alignnent of the surface and to prevent | eakage
of nmortar. Forns shall not be re-used if there is any evidence of defects
which would inpair the quality of the resulting concrete surface. All
surfaces of used forns shall be cleaned of nortar and any other foreign
materi al before reuse.

1.2 Chanf eri ng

Al'l exposed joints, edges and external corners shall be chanfered by
nol di ng placed in the fornms unless the drawi ngs specifically state that
chanfering is to be onmtted or as otherw se specified. Chanfered joints

shall not be permitted where earth or rockfill is placed in contact with
concrete surfaces. Chanfered joints shall be term nated twelve

i nches outside the limt of the earth or rockfill so that the end of the
chanfers will be clearly visible.

1.3 Coati ng

Fornms for exposed or painted surfaces shall be coated with formoil or a
formrel ease agent before the formor reinforcement is placed in fina
position. The coating shall be used as reconmended in the manufacturer's
instructions. Forns for unexposed surfaces nay be wet with water in lieu
of coating inmedi ately before placing concrete, except that, in cold

weat her when freezing tenperatures are anticipated, coating shall be
mandatory. Surplus coating on form surfaces and coating on reinforcing
steel and construction joints shall be renoved before placing concrete.

.2 FORM REMOVAL

Forms shall not be renpved w thout approval. The mininmal tinme required for
concrete to reach a strength adequate for renmoval of formark wi thout
risking the safety of workers or the quality of the concrete depends on a
nunber of factors including, but not linited to, ambient tenperature,
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3.

concrete |lift heights, type and anpbunt of concrete adm xture, and type and
amount of cenentitious material in the concrete. It is the responsibility
of the Contractor to consider all applicable factors and | eave the forns in
place until it is safe to renove them |n any case forns shall not be
renoved unl ess the mini num conpressive strength requirenments bel ow are net,
except as otherwi se directed or specifically authorized. When conditions
are such as to justify the requirenent, forns will be required to remain in
place for a longer period. Al renmpoval shall be acconplished in a nanner
which will prevent danage to the concrete and ensure the conplete safety of
the structure. Where forns support nore than one elenent, the forns shal
not be renmoved until the formrenoval criteria are net by all supported

el ements. Formrenoval shall be schedul ed so that all necessary repairs
can be perforned as specified in Section 03307 CAST-1 N PLACE STRUCTURAL
CONCRETE, paragraph FORVED SURFACES. Evidence that concrete has gained
sufficient strength to permt renoval of forns shall be deternined by tests
on control cylinders. Al control cylinders shall be stored in the
structure or as near the structure as possible so they receive the sane
curing conditions and protection nethods as given those portions of the
structure they represent. Control cylinders shall be renoved fromthe

nol ds at an age of no nmore than 24 hours. All control cylinders shall be
prepared and tested in accordance with ASTM C 31 and ASTM C 39 at the
expense of the Contractor by an independent |aboratory that conplies with
ASTM C 1077 and shall be tested within 4 hours after renmoval fromthe site.

2.1 For mmor k Not Supporting Wi ght of Concrete

Formwork for gravity structures and other vertical type formwrk not
supporting the weight of concrete shall not be renpved in | ess than

24 hours after concrete placenent is conpleted. The stability of the
concrete shal | be evaluated by a structural engineer prior to renoval of
the forms.

3.2.2 For mnor k Supporting Weight of Concrete

For mmor k supporting wei ght of concrete and shoring shall not be renoved
until structural menbers have acquired sufficient strength to safely
support their own wei ght and any construction or other superinposed | oads
to which the supported concrete nay be subjected. As a nminimum forms
shall be left in place until control concrete test cylinders indicate

evi dence the concrete has attained at | east 70 percent of the conpressive
strength required for the structure in accordance with the quality and

| ocation requirements of Section 03307 CAST-I N PLACE STRUCTURAL CONCRETE
par agr aph REQUI RED AVERAGE COWPRESSI VE STRENGTH

.3 I NSPECTI ON

Fornms and enbedded itens shall be inspected in sufficient tine prior to
each concrete placenent by the Contractor in order to certify to the
Contracting Oficer that they are ready to receive concrete. The results
of each inspection shall be reported in witing.

-- End of Section --
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SECTI ON 03200

CONCRETE REI NFORCEMENT

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ACl | NTERNATI ONAL ( ACl)

ACl 318/ 318R (1995) Building Code Requirenents for
Structural Concrete and Conmentary

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 615 (1996a) Deformed and Plain Billet-Stee
Bars for Concrete Reinforcenent

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

CRSI MsP-1 (1996) Manual of Standard Practice

PART 2 PRODUCTS

2.1 REI NFORCI NG STEEL

Rei nforcing steel shall be deforned bars confornmng to ASTM A 615 grades
and sizes as indicated at draw ngs.

2.2 WRE TIES

Wre ties shall be 16 gauge or heavi er black anneal ed steel wire.
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2.

3 SUPPORTS

Bar supports for forned surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete bl ocks shall have wire ties and shall be not less than 4
i nches square when supporting reinforcenent on ground. Precast concrete

bl ock shall have conpressive strength equal to that of the surroundi ng
concrete. \Where concrete fornmed surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be gal vani zed, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
same color and texture as the finish surface. For slabs on grade, supports
shal | be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
pl astic.

PART 3 EXECUTI ON

3.

1 REI NFORCEMENT

Rei nf orcenment, steel and accessories shall be fabricated to shapes and

di mensi ons shown and shall conformto the requirenents of ACH 318/ 318R
Rei nf orcenment shall be cold bent unless otherw se authorized. Bending nmay
be acconplished in the field or at the nmll. Bars shall not be bent after
enbednent in concrete. Safety caps shall be placed on all exposed ends of
vertical concrete reinforcenent bars that pose a danger to life safety.
Wre tie ends shall face away fromthe forns.

1.1 Pl acenment

Rei nforcement shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nf orcenment shall be placed in accordance with ACI 318/ 318R at | ocations
shown plus or ninus one bar dianeter. Concrete coverage shall be as

i ndicated or as required by ACI 318/ 318R If bars are noved nore than one
bar dianeter to avoid interference with other reinforcenent, conduits or
enbedded itens, the resulting arrangenent of bars, including additiona

bars required to nmeet structural requirenents, shall be approved before
concrete is placed.

1.2 Splicing

Splices of reinforcenent shall conformto ACH 318/ 318R and shall be made
only as required or indicated. Splicing shall be by |apping or by
nmechani cal ; except that lap splices shall not be used for bars larger than
No. 11 unl ess ot herwi se indicated.

-- End of Section --
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SECTI ON 03307

CONCRETE FOR M NOR STRUCTURES AND GROUTI NG STONE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

ACl | NTERNATI ONAL ( ACl)

ACl 308 (1992) Standard Practice for Curing
Concrete
ACl 347R (1994) Formmork for Concrete

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31 (1994) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1993a) Conpressive Strength of
Cylindrical Concrete Speci nens

ASTM C 94 (1998) Ready-M xed Concrete

ASTM C 143 (1990a) Slunp of Hydraulic Cenent Concrete

ASTM C 150 (1995) Portland Cenent

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 260 (1994) Air-Entraining Adm xtures for
Concrete

ASTM C 309 (1993) Liquid Menbrane-Form ng Conpound

for Curing Concrete.

ASTM C 618 (1994a) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M nera
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Adm xture in Portland Cenent Concrete

ASTM C 685 (1994) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

ASTM D 75 (1987; R 1992) Sanpling Aggregates

CORPS OF ENG NEERS ( COE)

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

1.2 DESI GN AND PERFORMANCE REQUI REMENTS

The Governnment will maintain the option to sanple and test aggregates and
concrete to determ ne conpliance with the specifications. The Contractor
shall provide facilities and | abor as nay be necessary to assist the
CGovernment in procurenent of representative test sanples. Sanples of
aggregates will be obtained at the point of batching in accordance with
ASTM D 75. Concrete will be sanpled in accordance with ASTM C 172. Sl unp
and air content will be determined in accordance with ASTM C 143 and ASTM C
231, respectively, when cylinders are nolded. Conpression test specinens

wi Il be nade, cured, and transported in accordance with ASTM C 31.
Conpression test specinens will be tested in accordance with ASTM C 39.
Sanples for strength tests will be taken not |ess than once each shift in
whi ch concrete is produced. A mninmmof three specinmens will be nmade from

each sanple; two will be tested at 28 days for acceptance, and one wll be
tested at 7 days for information.

1.2.1 Strength

Acceptance test results will be the average strengths of two speci nens

tested at 28 days. The strength of the concrete will be considered

sati sfactory so long as the average of three consecutive acceptance test
results equal or exceed the specified conpressive strength, f'c, and no
i ndi vidual acceptance test result falls below f'c by nore than 500 psi.

1.2.2 Construction Tol erances
A Class "C'" finish shall apply to all surfaces except those specified to
receive a Cass "D' finish. A Cass "D' finish shall apply to all surfaces
which will be pernmanently conceal ed after construction. The surface
requirenents for the classes of finish required shall be as specified in
ACl 347R.

1.2.3 Concrete M xture Proportions
Concrete m xture proportions shall be the responsibility of the Contractor.

M xture proportions shall include the dry weights of cenmentitious
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materi al (s); the nominal maxi mum size of the coarse aggregate; the specific
gravities, absorptions, and saturated surface-dry weights of fine and

coarse aggregates; the quantities, types, and nanmes of adm xtures; and
guantity of water per cubic yard of concrete. Al materials included in

the m xture proportions shall be of the same type and fromthe sane source
as wWill be used on the project. Specified conpressive strength f'c shall be
3,000 psi at 28 days. The maxi mum nominal size coarse aggregate shall be
3/4 inch, in accordance with ACI 318/ 318R. The air content shall be

between 4 and 5 percent. The slunp shall be between 2 and 5 inches. The
maxi mum wat er cenent ratio shall be 0.50.

1.3 SUBM TTALS
CGovernnment approval is required for all submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data

Air-Entraining Admi xture; FIO  Accelerating Adm xture; FIO Curing
Materials; FIO

Manufacturer's literature is available from suppliers which denonstrates
conpliance with applicable specifications for the above materials.

Bat chi ng and M xi ng Equi prent; FI O
Bat chi ng and ni xi ng equi prent will be accepted on the basis of
manuf acturer's data which denonstrates conpliance with the applicable
speci fications.
Conveyi ng and Pl aci ng Concrete; FIQO
The net hods and equi prent for transporting, handling, depositing, and
consolidating the concrete shall be submitted prior to the first concrete
pl acenent .
SD-08 Statenents
For mwor k; FI O
For mmor k design shall be submitted prior to the first concrete placenent.
SD- 09 Reports
Aggr egates; FIO
Aggregates will be accepted on the basis of certificates of conpliance and
test reports that show the naterial (s) nmeets the quality and gradi ng
requi renents of the specifications under which it is furnished.
Concrete M xture Proportions; FIO

Grout M xture Proportions; FIO

SECTI ON 03307 Page 5



GUNNERSON POND RESTORATI ON DACW9- 00- B- 0004

Ten days prior to placenent of concrete or grout, the contractor shal

submit the mxture proportions that will produce concrete of the quality
required. Applicable test reports shall be subnitted to verify that the
concrete mxture proportions selected will produce concrete of the quality
speci fi ed.

SD- 13 Certificates
Cenentitious Materials; FIO
Certificates of conpliance attesting that the concrete nmaterials neet the
requi renents of the specifications shall be subnitted in accordance wth
t he Special C ause "CERTIFI CATES OF COVPLI ANCE". Cenentitious materia
will be accepted on the basis of a manufacturer's certificate of
conpl i ance, acconpanied by mll test reports that the material (s) neet the
requi renents of the specification under which it is furnished.
Aggregates; FIO
Aggregates will be accepted on the basis of certificates of conpliance and

tests reports that show the nmaterial (s) neet the quality and gradi ng
requi renents of the specifications under which it is furnished.

PART 2 PRODUCTS
2.1 VATERI ALS

2.1.1 Cenentitious Materials

Cenentitious materials shall conformto the appropriate specifications
listed:

2.1.1.1 Portl and Cenent

ASTM C 150, Type II, including false set requirenments and | ow al kali. The
al kali content for grouting stone shall not exceed 0.6 percent

2.1.1.2 Pozzol an

Pozzol an shall conformto ASTM C 618, Class F with loss onignition limted
to 6 percent.

2.1.2 Aggr egat es

Aggregates shall neet the quality and grading requirenments of ASTM C 33
Cl ass Designations 4M or better

2.1.3 Adm xt ures

Adm xtures to be used, when required or approved, shall conmply with the
appropriate specification |isted.
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2.1.3.1 Ai r-Entrai ning Admi xture
Air-entraining adni xture shall neet the requirenents of ASTM C 260.

2.1.4 Wat er

Water for mixing and curing shall be fresh, clean, potable, and free from
i njurious amounts of oil, acid, salt, or alkali, except that unpotable
water may be used if it neets the requirenments of COE CRD C 400

2.1.5 Curing Materials
Curing naterials shall conformto the follow ng requirenents.
2.1.5.1 Menbr ane- Form ng Curing Conpound

Menbrane curing conpound shall conformto ASTM C 309, Type 1-D with
fugitive dye

PART 3 EXECUTI ON
3.1 PREPARATI ON
3.1.1 Cener a

Snow, ice, standing or flowi ng water, |oose particles, debris, and foreign
matter shall have been renmoved. Earth foundations shall be satisfactorily
conpacted. Spare vibrators shall be available. The entire preparation
shal | be accepted by the Governnent prior to placing.

3.1.2 Enbedded |Itens

Rei nf orcenment shall be secured in place; joints, anchors, and other
enbedded itens shall have been positioned. Internal ties shall be arranged
so that when the fornms are renoved all metal will be not |less than 2 inches
fromconcrete surfaces permanently exposed to view or exposed to water on
the finished structures. Enbedded itens shall be free of oil and other
foreign matters such as | oose coatings or rust, paint, and scale. The
enbeddi ng of wood in concrete will be pernitted only when specifically

aut horized or directed. All equipnent needed to place, consolidate,
protect, and cure the concrete shall be at the placenent site and in good
operating condition.

3.1.3 Formwork I nstallation
Fornms shall be properly aligned, adequately supported, and nortar-tight.
The form surfaces shall be snooth and free fromirregularities, dents,
sags, or hol es when used for pernanently exposed faces. All exposed joints
and edges shall be chanfered, unless otherw se indicated.

3.1. 4 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
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to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenment of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed

3.1.5 Producti on of Concrete
3.1.5.1 Ready- M xed Concrete

Ready- mi xed concrete shall conformto ASTM C 94 except as otherw se
speci fi ed.

3.1.5.2 Concrete Made by Vol unetric Batching and Continuous M Xxi ng

Concrete nmade by vol unetric batching and continuous nixing shall conformto
ASTM C 685.

3.1.5.3 Bat chi ng and M xi ng Equi prent

The contractor shall have the option of using an on-site batching and
mxing facility. The facility shall provide sufficient batching and m xi ng
equi pnment capacity to prevent cold joints.

3.1.6 Construction Joints

For concrete other than slabs on grade, construction joints shall be as

i ndi cated. Concrete shall be placed continuously so that each unit is
nonolithic in construction. Fresh concrete shall not be placed against

adj acent hardened concrete until it is at |least 24 hours old. Construction
joints shall be located as indicated or approved. Where concrete work is
interrupted by weat her, end of work shift or other sinmilar type of delay,

| ocation and type of construction joint shall be subject to approval of the
Contracting O ficer. Unless otherw se indicated and except for slabs on
grade, reinforcing steel shall extend through construction joints.
Construction joints in slabs on grade shall be keyed or dowel ed as shown.
Concrete columms, walls, or piers shall be in place at |east 2 hours, or
until the concrete begins to lose its plasticity, before placing concrete
for beans, girders, or slabs thereon. |In walls having door or w ndow
openings, lifts shall ternminate at the top and bottom of the opening.

Oher lifts shall terminate at such levels as to conformto structura
requi renents or architectural details. Were horizontal construction
joints in walls or colums are required, a strip of 25 mm (1 inch)

squar e-edge | unber, bevelled and oiled to facilitate renoval, shall be
tacked to the inside of the forms at the construction joint. Concrete
shall be placed to a point 25 nm (1 i nch) above the underside of the
strip. The strip shall be renoved 1 hour after the concrete has been

pl aced, and any irregularities in the joint line shall be leveled off with
a wood float, and all laitance shall be renmoved. Prior to placing
addi ti onal concrete, horizontal construction joints shall be prepared as
specified in paragraph Previously Placed Concrete.

3.2 CONVEYI NG AND PLACI NG CONCRETE

Conveyi ng and pl aci ng concrete shall conformto the follow ng requirenents.
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3.

3.

2.1 Cener al

Concrete placenent shall not be permtted when weather conditions prevent
proper placenent and consolidation wi thout approval. Wen concrete is

nm xed and/or transported by a truck m xer, the concrete shall be delivered
to the site of the work and di scharge shall be conpleted within 1-1/2 hours
or 45 minutes when the placing tenperature is 85 degrees F or greater

unl ess a retarding adm xture is used. Concrete shall be conveyed fromthe
mxer to the fornms as rapidly as practicable by nethods which prevent
segregation or |Ioss of ingredients. Concrete shall be in place and
consolidated within 15 mnutes after discharge fromthe mxer. Concrete
shal | be deposited as close as possible to its final position in the forns
and be so regulated that it nay be effectively consolidated in horizonta

| ayers 18 inches or less in thickness with a mininumof |ateral novenent.
The placenent shall be carried on at such a rate that the fornation of cold
joints will be prevented.

. 2.2 Consol i dati on

Each | ayer of concrete shall be consolidated by roddi ng, spading, or

i nternal vibrating equipnment. Internal vibration shall be systematically
acconpl i shed by inserting the vibrator through the fresh concrete in the

| ayer below at a uni form spacing over the entire area of placenent. The
di stance between insertions shall be approximately 1.5 tinmes the radi us of
action of the vibrator and overlay the adjacent, just-vibrated area by a
few inches. The vibrator shall penetrate rapidly to the bottomof the

| ayer and at least 6 inches into the |ayer below, if such a | ayer exists.
It shall be held stationary until the concrete is consolidated and then
withdrawn slowy at the rate of about 3 inches per second.

. 2.3 Col d- Weat her Requi renents

No concrete placerment shall be nade when the anbient tenperature is bel ow
35 degrees F or if the ambient tenperature is bel ow 40 degrees F and
falling. Suitable covering and other neans as approved shall be provided
for maintaining the concrete at a tenperature of at |east 50 degrees F for
not less than 72 hours after placing and at a tenperature above freezing
for the remai nder of the curing period. Salt, chemicals, or other foreign
materials shall not be mxed with the concrete to prevent freezing. Any
concrete damaged by freezing shall be removed and replaced at the expense
of the contractor.

. 2.4 Hot - Weat her Requi renent s

When the rate of evaporation of surface noisture, as deternined by use of
Figure 1 of ACI 308, is expected to exceed 0.2 pound per square foot per
hour, provisions for w ndbreaks, shading, fog spraying, or covering with a
light-colored material shall be nade in advance of placenent, and such
protective neasures shall be taken as quickly as finishing operations will
al | ow.

3 FI NI SHI NG
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3.

3.1 Cener al

No finishing or repair will be done when either the concrete or the anbient
tenperature is bel ow 50 degrees F.

. 3.2 Fi ni shi ng Forned Surfaces

Al fins and | oose materials shall be renpved, and surface defects
including tie holes shall be filled. Al honeyconb areas and ot her defects
shal |l be repaired. Al unsound concrete shall be renoved fromareas to be
repaired. Surface defects greater than 1/2 inch in dianeter and holes |eft
by renoval of tie rods in all surfaces not to receive additional concrete
shal |l be reamed or chipped and filled with dry-pack nortar. The prepared
area shall be brush-coated with an approved epoxy resin or |atex bondi ng
conpound or with a neat cenent grout after danpening and filled with nortar
or concrete. The cenent used in nortar or concrete for repairs to al
surfaces permanently exposed to view shall be a blend of portland cenent
and white cement so that the final color when cured will be the sanme as

adj acent concrete.

. 3.3 Fi ni shi ng Unforned Surfaces

Al'l unfornmed surfaces that are not to be covered by additional concrete or
backfill shall be float finished to el evations shown, unless otherw se
specified. Surfaces to receive additional concrete or backfill shall be
brought to the el evations shown and left as a true and regul ar surface.
Exterior surfaces shall be sloped for drai nage unl ess ot herw se shown.
Joints shall be carefully made with a jointing tool. Unforned surfaces
shall be finished to a tolerance of 3/8 inch for a float finish and 5/16
inch for a trowel finish as determned by a 10 foot strai ghtedge placed on
surfaces shown on the plans to be level or having a constant sl ope.

Fi ni shing shall not be performed while there is excess noisture or bl eeding
water on the surface. No water or cenent shall be added to the surface
during finishing.

.3.3.1 Fl oat Fi ni sh

Surfaces to be float finished shall be screeded and darbied or bullfl oated
to elimnate the ridges and to fill in the voids left by the screed. In
addition, the darby or bullfloat shall fill all surface voids and only
slightly enbed the coarse aggregate bel ow the surface of the fresh
concrete. When the water sheen disappears and the concrete will support a
person's wei ght wi thout deep inmprint, floating should be conpleted.

Fl oati ng shoul d embed | arge aggregates just beneath the surface, renove
slight inperfections, hunps, and voids to produce a plane surface, conpact
the concrete, and consolidate nortar at the surface.

.3.3.2 Trowel Finish

A trowel finish shall be applied to top of structure. Trowelling shall be
done i mediately to provide a snooth, even, dense finish free from

bl em shes including trowel marks. Finished surfaces shall be protected
from damage during the construction period.
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3.4  GROUTI NG STONE
3.4.1 M Xxi ng

Grout shall be conposed of cenent, sand, and water m xed in the proportions
as directed. The estimted cenent content requirenent per cubic yard of
grout shall be 7-1/2 sacks. The water content of the nmix shall not exceed
8-1/2 gallons per sack of cenent. |In calculating total water content of
the m x, the anpbunt of noisture carried on the surface of aggregate
particles shall be included. Slunmp of grout mx shall be between 7 to 8

i nches. The grout shall be mxed in a concrete mxer in the manner
specified for concrete, except that time of mixing shall be as long as is
required to produce a satisfactory mxture, and the grout shall be used in
the work within a period of 30 minutes after m xing. Retenpering of grout
will not be permitted. The consistency of the grout shall be such as a
permt gravity flowinto the interstices of the stones with the help of
spadi ng, rodding, and broomng. Gout batches in the sane course shall be
uniformin mx, size, and consistency.

3.4.2 G out Pl acenent

Prior to grouting, the stone shall be thoroughly washed with water, to wash
down fines and to prevent absorption of water fromthe grout. The stone
shal | be kept wet just ahead of actual grout placenent. The grout shall be
pl aced in one course. The course shall be placed the full width. The
grout shall be brought to the place of final-deposit by approved neans and
di scharged directly on the stone. A splash plate of netal or wood shall be
used where necessary to prevent displacenent of stone directly under

di scharge. The flow of grout into the stone voids shall be controlled by
the grout operator to assure that all voids are adequately penetrated.

When necessary, grout shall be directed with broons or other approved
baffles to cover the entire area and stone voids. Sufficient barring shal
be done to | oosen tight pockets of stone and otherwi se aid the penetration
of grout. The course shall fully penetrate the stone blanket. Pl acenent
and broomi ng of the grouted surface shall be such that the outer |ayer of
rock projects 1/3 to 1/4 their diameter above the grouted surface.

3.5 CURI NG AND PROTECTI ON

Begi nning i nmedi ately after placenent and continuing for at |east 7 days,
all concrete and grouted stone shall be cured and protected from premature
drying, extrenes in tenperature, rapid tenperature change, freezing,
nechani cal danage, and exposure to rain or flowing water. Al materials
and equi pnent needed for adequate curing and protection shall be avail abl e
and at the site of the placenent prior to the start of concrete placenent.
Preservation of noisture for concrete surfaces not in contact with forns
shal | be acconplished by

application of nenbrane-formng curing conpound conform ng to ASTM C 309,
Type 1-D, on surfaces pernmanently exposed to view and Type 2 on ot her
surfaces shall be acconplished in accordance with manufacturer's

i nstructions. Curing of grouted stone shall be perforned by noist curing
with a uniform2 inch thick blanket of sand over the grout continuously
saturated for 14 days, or by curing conpounds or by menbrane form ng curing
conpound as descri bed above
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3.6  TESTS AND | NSPECTI ONS

3.6.1 Gener a
The individuals who sanple and test concrete as required in this
specification shall have denpbnstrated a know edge and ability to perform
t he necessary test procedures equivalent to the ACI mini num gui delines for
certification of Concrete Field Testing Technicians, G ade |

3.6.2 I nspection Details and Frequency of Testing

3.6.2.1 Preparations for Placing
Foundati on or construction joints, forms, and enbedded itens shall be
i nspected in sufficient tine prior to each concrete placenent by the
Contractor to certify that it is ready to receive concrete.

3.6.2.2 Ai r Content
Air content shall be checked at |east once during each shift that concrete
is placed. Sanples shall be obtained in accordance with ASTM C 172 and
tested in accordance with ASTM C 231

3.6.2.3 Sl unp
Sl unmp shall be checked once during each shift that concrete is produced.
Sanpl es shall be obtained in accordance with ASTM C 172 and tested in
accordance with ASTM C 143.

3.6.2.4 Consol i dation and Protection

The Contractor shall ensure that the concrete is properly consolidated,
finished, protected, and cured.

3.6.3 Action Required

3.6.3.1 Pl aci ng
The placing foreman shall not permt placing to begin until he has verified
t hat an adequate nunber of acceptable vibrators, which are in working order
and have conpetent operators, are available. Placing shall not be
continued if any pile is inadequately consolidated.

3.6.3.2 Ai r Content
Whenever a test result is outside the specification limts, the concrete
shall not be delivered to the fornms and an adj ustnent shall be made to the
dosage of the air-entrai nnent adm xture.

3.6.3.3 Sl unp
Whenever a test result is outside the specification limts, the concrete

shall not be delivered to the forns and an adj ust ment should be nade in the
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batch wei ghts of water and fine aggregate. The adjustnents are to be nade
so that the water-cenment rati o does not exceed that specified in the
subm tted concrete m xture proportion.

3.6.4 Reports
The results of all tests and inspections conducted at the project site
shall be reported informally at the end of each shift and in witing weekly
and shall be delivered within 3 days after the end of each weekly reporting
peri od. See Section 01440 CONTRACTOR QUALI TY CONTROL.

-- End of Section --
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